Abstract
INTRODUCTION
Histoplasmosis is a systemic mycosis caused by Histoplasma capsulatum (H. capsulatum), and it can manifest in several forms: asymptomatic, acute pulmonary, chronic pulmonary, or disseminated. Disseminated histoplasmosis (DH) is characterized by hematogenous dissemination with hemolymphopoietic organ involvement. This phenomenon mainly occurs because of reactivation of a latent infection or through significant exogenous exposure, with progressive evolution and high mortality found in immunocompromised patients. DH is considered an opportunistic infection that occurs in 2-8% of patients with acquired immunodeficiency syndrome (AIDS), usually when the cluster of differentiation 4+ (CD4+) T cell count is <150 cells/mm 3 . Moreover, DH is more likely to develop in the absence of antiretroviral therapy (ART) use [1] [2] [3] [4] .
The mortality rates are as high as 20-70% [5] [6] [7] [8] [9] . Because of these poor outcomes, the identification of the prognostic factors may help determine patients who require more aggressive treatment.
There are only few studies on the outcomes of patients with concomitant diagnosis of AIDS and DH. The risk factors for death from DH in patients with AIDS include a platelet count <100,000 platelets/mm³, fungemia, anemia, elevated aspartate aminotransferase (AST) and urea levels, acute renal failure, and respiratory insufficiency 3, 6, 7, 10 .
At the Hospital Universitário Maria Aparecida Pedrossian/ Universidade Federal do Mato Grosso do Sul (HUMAP/ UFMS), which serves as a reference center at a tertiary level hospital for parasitic and infectious diseases, the latest survey on DH was conducted between 1998 and 2005, with no new data obtained after the implementation and increased availability DH: disseminated histoplasmosis; %: percentage; n: number. *n is described for each symptom.
of highly active antiretroviral therapy (HAART)¹¹. These findings emphasize the need to assess this issue. Therefore, this study aimed to describe the clinical outcomes of patients with a concomitant diagnosis of AIDS and DH. Moreover, the associated risk factors that can lead to death were examined.
METHODS
This is an observational, analytical, retrospective study that used the medical and mycology laboratory records of patients admitted to the HUMAP/UFMS infectious disease department between September 2011 and July 2016.
Individuals over the age of 18 years were included in this study. Furthermore, individuals were included in this investigation if they had positive serological findings for HIV, detectable human immunodeficiency virus-ribonucleic acid (HIV-RNA) levels at least once during their lifetime, and a positive culture and/or a positive direct mycological examination for H. capsulatum using different specimens. With regard to viral load, it could either be detectable/quantifiable or undetectable during the study period. The samples were collected at the time of histoplasmosis investigation and diagnosis.
We selected the medical records of 23 patients and developed a systemized questionnaire that aimed to collect their epidemiological, clinical and laboratory data during hospitalization. Organic samples, such as bone marrow (n=12), blood (n=7), tracheal secretions (n=1), and skin fragments (n=6), were submitted for direct microscopy (stained by Giemsa) and/ or for cultures to isolate H. capsulatum in Mycosel Agar and Sabouraud Dextrose Agar with Chloramphenicol for 60 days.
Splenomegaly and hepatomegaly were evaluated via physical examination.
Outcome data (dead or alive) within 30 days from the start of follow-up were also obtained from the medical records, and patients who were categorized as dead were those who died due to histoplasmosis during follow-up at the service facility.
Induction therapy comprised 0.7-1mg/kg/day (maximum of 50mg/day) amphotericin B deoxycholate (AmBd) for 2 weeks or 3mg/kg/day amphotericin B (LFAmB) lipid formulations for 2 weeks if the patient had initial signs of renal impairment. The consolidation treatment was initiated with 200mg itraconazole twice a day for at least 12 months.
Data were analyzed with the Statistical Package for the Social Sciences (SPSS) version 22 (IBM Corporation, Armonk, NY, USA).
Categorical variables were presented in percentages. For comparative purposes, either the chi-squared test or Fisher's exact test (for small samples) was used. Continuous variables were expressed as means or medians according to the data's normal or non-normal distribution. Student's t-test and the Mann-Whitney U test were performed for comparisons. The Shapiro-Wilk test was used to verify a normal distribution in the sample. Due to the small sample size, logistic regression analysis cannot be performed to evaluate the factors that were independently associated with patient outcomes (dead or alive).
Ethical considerations
This study was approved by the human research ethics committee of the Universidade Federal de Mato Grosso do Sul (approval number: 73178017.8.0000.0021). This study was in accordance with the Declaration of Helsinki.
RESULTS
In this study, patients were followed-up during the hospitalization period, and the median time between diagnosis and the last clinical evaluation while patients were hospitalized was 6 days [2, 20] . Among those who died, the median time was 4 days [1, 17] . In total, 23 patients had a diagnosis of DH, which was confirmed via direct examination (1/23, 4.3%) and/or culture (22/23, 95.7%). Of these patients, 82.6% were men with a mean age of 41.0±11.5 years. Moreover, 65.2% were non-white, 52.2% were born in Mato Grosso do Sul, and all the patients were from Brazil. Approximately 65.2% were from Campo Grande City. Furthermore, 95.7% of the patients experienced their first histoplasmosis episode, and 56.5% of these individuals died.
Twelve (52.2%) patients had a concomitant diagnosis of AIDS and DH. The median time between the diagnosis of HIV and histoplasmosis was 10 weeks [0, 706]. The mean time between symptom onset and the diagnosis of histoplasmosis was 6.7±5.6 weeks. Moreover, the median LTCD4+ (CD4+ T cell-lymphocytes) count at or near the time of hospital admission was 19 cells/mm 3 [1, 589] . Finally, the most frequently observed symptoms were fever, dyspnea, skin lesions, and cough ( Table 1) .
Hypertension and diabetes mellitus were observed in 8.7% and 4.3% of the patients, respectively ( Table 2 ). The most Underwent induction treatment (amphotericin B deoxycholate 0.7-1mg/kg/day for 2 weeks or lipid formulations 3mg/kg/day for two weeks).
e Underwent consolidation treatment (itraconazole 400mg/day for at least 12 months). frequently associated infectious diseases were pneumocystosis and tuberculosis (observed in 26% of patients), followed by neurotoxoplasmosis and bacterial pneumonia (17.4%), visceral leishmaniasis and cryptococcosis (8.7%), and syphilis (4.3%) ( Table 2 ). Of these, two patients were diagnosed with pulmonary tuberculosis based on sputum culture, and two different patients had cryptococcosis according to the histopathological findings in one patient and blood culture in another. Other associated diseases had a presumptive diagnosis based on positive therapeutic responses.
Of the 23 patients included in our study, 91.3% had an initial treatment with amphotericin B (19 patients with AmBd and two patients with LFAmB), and two patients died before treatment initiation. However, only 13% underwent consolidation treatment and none underwent maintenance treatment ( Table 2 ). The median AmBd accumulated dose was 300mg [30, 920] . One patient used liposomal AmB 250mg and the other used 1,100mg of lipid complex AmBd. Non-treatment compliance was attributed to premature death and the loss of follow-up during the outpatient period.
Among the 23 patients included in this investigation, 56.5% died due to histoplasmosis complications within 30 days from the start of follow-up. The comparative analysis between the dead and alive groups emphasized that the absence of splenomegaly and hepatomegaly and the presence of H. capsulatum in the peripheral blood were the risk factors for death ( Table 2) .
Among those who died, higher leukocyte count and C-reactive protein, creatinine, urea, prothrombin time, lactic dehydrogenase, and AST levels (AST observed value/upper limit of AST reference level) were observed. In addition, those who died had lower total serum protein and albumin levels, and the time interval between DH diagnosis and outcome was also lower (p = 0.012) ( Table 3) . No significant difference was observed in terms of the median LTCD4+ count between those who died and survived.
DISCUSSION
In this study, 23 cases of DH and AIDS were observed in the study population over a period of 4 years and 10 months. These cases were found from the laboratory records because the total number of hospitalized patients with AIDS could not be identified owing to the hospitalizations that occurred in different divisions of the hospital. Therefore, the prevalence of DH and AIDS coinfection in patients during the study period was not evaluated because the number of cases might have varied in the different population at risk. However, the number of cases found was 53% higher than expected when compared with the previous study in our institution that obtained data from January 1998 to December 2005. However, no statistically significant difference was observed on using the same diagnostic methods applied in our study 11 . The HUMAP/UFMS mycology laboratory does not use blood lysis/centrifugation techniques before placing the samples on Sabouraud Agar. This practice maybe a possible explanation in addition to other reasons as to why DH is less detected or identified at a later time because this procedure more likely accelerates the detection of the fungus in a non-automated culture.
In addition, it is worth noting that the higher prevalence of this infection in men and young adults was similar to the findings of other studies and may reflect the predominance of AIDS among men in all Brazilian regions 3, 11, 12 .
Despite the increased availability of diagnostic resources, there may be no repercussions for the early detection of HIV infection 3, 11 .The LTCD4+ count was measured in 65.2% (n=15) of patients (median: 19 cells/mm 3 ), indicating severe immunosuppression in the dead and alive groups. This finding was lower than the cutoff value adopted by Pontes 3 .
Most (52.2%) of the patients had a concomitant diagnosis of DH and AIDS, and 56.5% died from DH, suggesting a high mortality rate within 30 days from the start of follow-up. Fever and bleeding that were evident among individuals in our study reflected the systemic nature of the disease. The presence of dyspnea and cough in more than half of the patients was also emphasized. The possible association of these symptoms with other opportunistic diseases affecting the respiratory system could not be ruled out because radiological and laboratory findings that overlapped with pneumocystosis, tuberculosis, histoplasmosis, and bacterial pneumonia made it difficult to obtain a differential diagnosis 3, 11 .
The long interval between the onset of histoplasmosis symptoms and the disease diagnosis may have contributed to the severity of the cases, although there was no significant difference between the dead and alive groups because both groups were severely immunocompromised.
The mortality rate that was maintained when compared with that of a study carried out between 1998 and 2005 in the same service facility (p=0.555) was significantly high, despite the evolution and increased availability of HAART 11 . When examining the few cases in which the LTCD4+ count was high, the last available count may have been obtained before admission or withdrawal from HAART, and no new data were collected when patients died early.
The mortality rate in our study was higher than that observed by Gutierrez et 3, 5, 6, 13 . However, the mortality rate was similar to that observed by Baddley et al. in the USA (56.5% versus 39.1% respectively; p>0.05) and Samayoa et al. in Guatemala 7, 8 .
Of note, the studies differed in the time to death after DH diagnosis. Studies that considered death within 30 days had lower mortality rates 3, 6 . They also differed in terms of the selection of cases, and those that included cases confirmed via histopathological examination had a lower mortality rate 5, 13 . In our study, microbiology laboratory records were used to search for the cases. Thus, only cases with positive culture and/ or mycological direct were included. This process resulted in a 
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Dead ( sample of more severe diseases and, therefore, higher lethality rate. The fact that 7/23 patients had H. capsulatum in the peripheral blood reinforces the severity of DH in these cases.
The perception that the visualization of H. capsulatum in the peripheral blood would indicate greater disease severity was confirmed by the significant difference in its occurrence among patients who eventually died.
The absence of hepatomegaly or splenomegaly was more frequent among those who died. This finding could be explained by the fact that patients with hepatomegaly or splenomegaly are examined earlier for DH. However, the interval between the onset of symptoms and the time of diagnosis was not different among patients with and without hepatomegaly or splenomegaly.
Several laboratory markers suggesting increased disease severity, such as elevated C-reactive protein (CRP), lactate dehydrogenase, and leukocyte levels, low albumin level, increased nitrogen compounds, and the presence of hepatocellular lesions, were significantly different among those who died. Some of these factors were also observed by different authors 3, 6, 7 . Although patients with DH also have elevated leukocyte levels in the peripheral blood and C-reactive protein levels in the serum, these alterations are also frequent in secondary bacterial infections that can occur concomitantly with DH and worsen its prognosis.
In contrast to other studies, the platelet count was not different between the groups 6 . We did not observe a lower CD4 count among those who died, which is similar to the findings of other studies 7 . Of note, the CD4+ count test was performed in only 15 patients, which is an insufficient number for a satisfactory statistical analysis.
This study has some limitations. The sample size of the patients was small, which limits multivariable analysis. We also assumed that there was an association between tuberculosis and/ or pneumocystosis based on clinical and radiological findings and therapeutic responses to broad antibacterial and antifungal agents.
The review of the patient medical records emphasized numerous issues that are inherently associated with retrospective studies, such as the lack of socio-epidemiological data. Moreover, the lack of adherence to outpatient follow-up and post-discharge maintenance treatment indicates the need to both obtain additional information and to call absent patients for follow-up. Furthermore, clinicians must ensure that timely follow-up appointments are made at outpatient infectious disease clinics.
In conclusion, the mortality rate for DH was high among severely immunocompromised patients with AIDS. The risk factors for death were those traditionally associated with blood dyscrasia, inflammatory activity, as well as renal and nutritional impairment.
